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Spec., 452-3

The elevation of the edges of the subgrade or subbase will be indicated
by grade stakes. The finished surface of the soil-cement base shall be cone
structed to within 0.05 feet of the desired elevation of grade and cross
section indicated by these stakes. This shall be done as an integral part
of the final finishing operation.

2207.05I. In lieu of Section 2207.05I the following shall apply.

Curing. After the soil-cement base has been finished it shall be pro-

. tected against drying by the application of bituminous material., This curing

material shall be applied as soon as possible but not later than 24 hours
after the completion of finishing operations. The finished soil-cement shall
be kept continually moist until the bituminous material is applied.

At the time the bituminous material is applied, the soil-cement surface
shall be dense, shall be free of all loose and extraneous material and shall
contain sufficient moisture to prevent penetration of the bituminocus material,
If so specified by the engineer, the surface of the base shall be lightly
wetted immediately prior to application of the bituminous material. Granular
material shall be applied to the bituminous surface if necessary to prevent
pick-up as dirested by the engineer,

2207.06, The following shall be added to Section 2207,06.

This project contains experimental features and the right is reserved to
make slight changes in construction procedures.,

2207,07. The last sentence of Section 2207.07 shall be changed to read
as follows.

If the soil for the base has been imported, the base shall be primed
using the method specified in Section 2208.06.



FINAL ESTIMATE OF ROAD OR BRIDGE WORK

‘ . o , PROJECT: F-861(6)
TYPE: Soil-Cement Base & Bitu- ‘ROAD: 09 - Primary | _ COUNTY: Monona ‘
) minous Surface PAYABLE TO: Lee & Johnson Inc. ESTIMATE NO.: 6-EE (final)
DATE: November 27, 1961 ADDRESS: -Sioux City 1, Iowa SHEET NO.: 1 of 3
- , £=) o
i@ Items d rates = anntltleso o = Amountgv . :
on- - 3 - ~ ] Onder- |
Rl 2 £98ct | actual | O¥en [VBhnT] €99t | Actual | O¥er~ | Upger:
1 pivision I (urban)
A Class 10 . excav. .rdwy , ~ ‘
1 B0l BAnd borrow C.V. -0.3001,643 241 598 492.90 672.300179.40
- forrection E B I 4
2 B03 bf subgrade mi., 1 2500.000.132 0.132 330,00, 330,00
Constr. of soil- - _ ‘ :
L6 ;03 cement _base i 6500.00p.132 0.132 858.00 858.00
g Aggr. for soil- R
7 BO3 kcement base ton 0.55| 749 844.615] 95.615 411.95 464.54] 52.59
8 BO03 Lement bls| 5.20f 398 | 425,186 2.069.6Qk2*210-97 41.37
9 B03 fover aggregate ton 6.00] - 33 43,55 | 10.55 _198.00] 261.30] 63.30
10 B03 Bituminous binder  hal. 0.19| 666 714 | 48 126 .54 135.6 | 9.12
14 B0l bhoulder constr.  ktas| 25.0006.717 ] 16.717 417.93 417.94
27 B03 primer bitumen hal.) 0.19] 507 | 477 30 96. 33} .90.64 | _5.70
SUB TOTALS 5,001.25| 5,441.3345.78 5.70}
Division II (rural)
" EFlass 10 excav. rdwyl - ' : ' ' -
1 o1 knd borrow  k.y.]  0.305,311 B,693.0 1,618 | 1,593.30] 1,107.90] 485.40)
Eorrection L d ,
2 P03 jof subgrade. mi. | 2500.00[7.938 7.704 D.234 19,845.00/19.260.0 585.0Q]
103 Branuler subbase _ton| 2.205.499 ,733.80.P34.80 2;097.80L2.514;36 16,56
Totals Carried Ab
Forward 3,536.10B2,982.26516.56 |1,070.40

—




FINAL ESTIMATE CF ROAD CR BRIDGE WORK

ROAD: 09 - Primary PROJECT: F-86i(%)
TYPE: Soil-Cement Base & Bitu- : COUNTY: Monona
: minous Surface PAYABLE TO: Lee & Johnson, Inc. ESTIMATE NO: .6-EE- (final)
DATE: November 27, 1961 ADDRESS: Sioux City 1, Iowa SHEET NO: 2 of 3
g .
) + Q titi Amounts
%.ﬂ Items ‘a4 | Rates gon= A s~ T Under= | Con= OvVer— Under-
O = tract Actual [run run tract Actual frun run
Totals brought o
4. . |Forward_ . ... . ... 133,536.1032,982.2¢9 516.561,070.40
i Incorporating soil
4103lstab. Dow Chém TBC [lbs. 0.301 3,226} 1,700 1,526 967.80 510.00r 457.890
Soil Stabilizer |
5[103{ Argquad 2HT 1bs . 0.80 7.7451 7,020 725 6,196.00 5,616.00 580.00
Const. of soil- .
6]L03| cement base jni. [6500.00] 8.260 8.215 0.04553,690.0053 397.50 292.50
pggr. for soil-
71L0 3cement base ton _0.5535,001 135,777.361]776. 361 19,250.5519,677.55 427.00
8ll03Cement bbls 5,20]L7,853 |16,51.:.639 1,342.36192,835.6085,855.32 6,980.28
Lol 03 over aggregate ton 6€.001 1,708 11.953 .05 1245 Q 10.248 0011 .718 3001 .470 .30
10103Bituminous binder qal. 0.1934,658 36,250 1,022 6,585.02 6,887.50] 302.4
Const. soil Aggre- : : ,
h2ll03bate subbasge ni. [5000.004 0 322 0.322 1.610.001 1.610.00
Shoulder
141 G1Construction stas] 25.00B72.270 867.470 4.80 121,806.7521,686.75 126.00
° B4" corr. metal
151 1 1Roadway culvert n.£. 6.00J128 128 768.00 768,00
P4" corr. metal
L7[L11lelbows only, 42.00] None 6 5 None -} -252.00f 252.00
24" Type IIAII
pojL11Hiaphrams bnlyl 40.00] 3 3 120.000 1206.00}
P7[L03Primer bitumen gal. 0.19B31,707 B5, 356 3,649 6,024.33 6,717.64 693,31
FEWO #1 Const. Add. )
103[l000"' soil agg. sub.ui. [5000,00 0.1890.189 945.00] 945.00
lTotals Carried
orward P53,638.15248, 743,824,606 .659, 500.58

—
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FINAL ESTIMATE OF ROAD OR BRIDGE WORK

PROJECT: F-861(3)
TYPE: Soil-Cement Base & Bitu- ROAD: 09 - Primary COUNTY: Monona
minous Surface PAYABLE TO: Lee & Jchnszon, Inc. ESTIMATE NO.: ®6-EE (final)
DATE: November 27, 1961 ADDRESS: Sioux City 1, Iowa SHEET NO.: 3 of 2
"
. Quantities Amounts
o :
S|~ Items g Rates{con- Over- | Under- | Con- Over— |Under-
0 ) tract Actual run run. tract Actual run run
rotals Brough
Forward : D53, 638. 15048, 743 .821,606.659,500.98
EWO #2 Cost Haul P&H
O3lstab. to & from job Lump Sum 400.00Q0] 400.00
EWO #3 Extend
11118 C. M. P, L . f. P35 10 10 23.50 23.50
EWO #4
103Blot sand ton [1.80 458 458 824,40 824.40
WO #/ - blanket
JL105class "C" Gravel Fon .90 253.5 253.5 735.151 735.15
Unincprporated -
Material (Form 616 atiathed)
Material taken
over -
'-lOQPow Chemical.TBC 1bs.P.2306 425 425 13.00] 13.00
Armour Chem.
103Rrquad  2HT 1bs.p.4425 780 780 i 345.15f 345.15
SUB TOTALS (RURAL) b3, 638, 15p51, 085,02k, 947.85p,500.98
TOTALS P58, 639 .40P56, 526 .35[7,393.63P, 506.68
Eg. previous estimatps Np. 1-FEF to No.| 5-EE
(sub final) voucher fincllsive. P30,873.72
Due this No. 6-EE (final) estimpte voucher; 25,652.63
Original Contract Amount $258,63%.40 - 100.00%
Net Underrun $ 2,113.05 -  0.82%
Total Amouni Paid $256,526.35 - ©9.18%
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FINAL ESTIMATE OF ROAD OR.BRIDGE WORK

| : PROJECT: F-8€1(6)
TYPE: Soil-Cement Base & Bitu- ROAD: = 09 - Primary COUNTY: Crawfoerd
.minous Surface PAYABLE TO: Lee & Johnson. Inc. ESTIMATE NO.: 5-E (final)
DATE: .November 27. 1961 ADDRESS: Sioux City 'l. Iowa SHEET NO.: 1 of 2
0 N |
) : Quantities Amounts '
215 Items o | Rates Eon= v Over- | Under- | Con- Over- | Under-
&) pon) tract Actual run run tract Actual | run run
Flass 10 excav. rdwy
1 101bnd borrow CoVa 0.300 .656 6,084 4,428 496,801 1.825 .201.328.40
Correction of
2 {103isubgrade mi . [2500.003.944 3.944 9,860.00. 9,860.00
. 3 103Granular subbase ton 2.2013,132 2,900 232 6,890.40 6,380.00 510.40
Constr. of soil-
6 |103cement base : mi. 6500.003,944 3.944 25,636.00125,636.00|
Aggr. for soil-
-7 103kement base iton 0.5516,610 j16,895.7901285.79 9,135 50 9,292.68:157;1%
1.8 |103Lement bbls 5.20 8,629 1 8,015.685 613.315 144,870.8041,681.56| 5189,2&
9 [L03Cover .agqregate ton 6.00 815 952.70 1137.7 4.890.00 5,716.20 826.20
10 103Bituminous binder gal. 0.1916,449 |16, 343 106 3,125.31 .3,105,17 20.14
14 10lshoulder Constr. stag 25.00416.458 416.458 10,411.4510,411.45
24" corrugated metal
.15 fllrdwy culvert 1.f. 6.00620 620 3,720.0Q 3,720.00
'16 111)24" metal aprons onlyl 60.00[ 17 17 1,020.040.1,020.00
24" corrugated
17 lllmetal elbows onlyl 42.00 23 17 6 966.00 714.00 252.00
30" reinforced conc.
18 Lllrdwy culvert 1.f.1 15.0Q{ 50 50 750.00 750.00
19 f11U30" concrete aproh only} -140.00 1 1 140.0d 140.00
20 114" Type "A" diaph. lonlyl 40.00 17 17 6£80.0 680.0
Totals Carried - : ~
forward 2,592,26120,932, 262311, 743,971 .78
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FINALL ESTIMATE OF ROAD OR BRIDGE WORK
PROJECT: 5=861(6)

TYPE: .Soil-Cement Base & Bitu- ROAD: 09 - Primary COUNTY: .Crawford
-minous Surface PAYABLE TO: Lee & Johnson, Inc. ESTIMATE NO.: 5-E (final)
DATE: .November 27, 1961 ADDRESS: Sioux City 1, Iowa SHEET NO.: 2 of 2
u +
N ) - puantities Amounts
g 3 Items g Rates | Con~- Over- | Under- Con- \ Over- | Under-
3 tract Actual run run_ | tract Actual run run
‘ffotals Brought
Forward ' 1122,592.26[120,932.262,311.783,971 .78
Reinforcing
21 |11llsteel ilbs. 0.201 1,673 11,673 334.60 334.60
22 |l11lconcrete c.y. 60.00 23.7 24.2 .0.5 1,422.001 1,452.00 30.00
26 [11lclass 20 excav. c.yd 2.00 147 147 _294.00, 294.00
27 1103Primer bitumen gal. 0.1915,138 {21,587 6,449 2.876.22 4,101.,53,225.3% |
EWO #4 - -blanket o
103laotter gsand ton 1.80 85 85 L 153.00 .153.0
EWD #7 - blanket
{105Class "C" gravel ton 2,90 90 90 261,00 261.00
TOTALS 27.519.0d127,528.39B,981.09R,971 .78

Pd. previous estimaties #{l to #4-E (sub
final) voucher inclﬂgive :

114, 775.59

ue this #5-E (final) estimate vouchen 12,752.84

Original Contract Amount $127,519.08 .- 100.00%
Net Overrun $ 9.31 - - 0.01%
Total Amount Paid $127,528.39 - 100.01%
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. FINAL .ESTIMATE OF ROAD  OR.BRIDGE WORK . :
F-8€1(6)

PROJECT:
TYPE: Soil-Cement Base & Bitu- ROAD: 09 - Primary COUNTY: Harrison
minous Surface PAYABLE TO: .Lee & Johnson Inc. ESTIMATE NO.: 5-H (final)
- DATE: . November 27, 1961 ADDRESS: Sioux City 1, Iowa ' SHEET NO.: 1 of 3
m 0 .
0 % Items ﬁ Rate Quantities Amounts
: s
‘ ! Con- 0] - - - - -
Z g tract Actual ¥Sg U%ﬂgr ggct Actual Q¥S£ Ugggr
Division IV. (rural)
Class 10 excav. rdwy|
1 [L01lls borrow C.V. 0.30{.3,620 p,747 873 1,086.00 824 .10 261.90
Correction of '
2 103subgrade i 500.000 0. 371 0.371 92750 927 5
3 N1035ranular subbase ton 2.201 5,047 027.75 PR6.75 11,090.20013 261 d 2,170 .85
Constr. of soil-
6 [03fement base mi. 6500.00] 0.371 0.371 2,411.50] 2,411.50
Aggr . for soil-
7 103cement base ton | 0.55 1,626 (1,690.470 | 64.47 894 30 929 74 35.46
| 8 [103Cement bb1ls 5.20 865 792.979 72.021 |.4,498.00[ 4,123.49 374.5]1
9 03rover aggregate ton 6.00 77 81 4 462.00]  486.00 24.00
10 [103Bituminous binder gal. 0.19} 1,533 1,396 137 291.27 265.24 26.03
14 [LO0lshoulder constr. stas| 25.00] 39.154 39.154 978.85 978.85
27 L03Primer bitumen gal. 0.19) 1,423 .1,391 232 270.37 264 .29 6.08
SUB TOTALS (RURAL) 22,909.9924,471.782230.31 668.52
Division. v (Urban)
Class 10 excav.
1 301rdwy and borrow C.Y 0.30 50 152 102 15.00 45.60 30.60
Correction [ .
2 BO3bf subgrade mi.. [2500.00{. 0.123 0.123 307.50 307.50
-fotals Carried
‘Qrward_; . 322.50 353.10 . 30.60-None
|

[ N
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FINAL ESTIMATE OF RCAD OR BRIDGE WORK
FROJECT: F-861(6)

TYPE: Soil-Cement Base & Bitu- ROAD: 09 - Primary COUNTY: Harrison
minous Surface 'PAYABLE TO: Lee & Johnson, Inc. ESTIMATE NO.: 5=H (final)
DATE: November 27, 1961 ADDRESS: Sioux City 1, Iowa SHEET NO.: 2 of 3
0 " Quantiti Amounts
. : , uantities ounts
S5 Ttems a Rates —on- Over- | Under- | Con- Over- |Under-
3 ) tract| Actual run run tract Actual run run
.ffotals Brought ‘
Forward : 322.50 353.10). 30.60] None :
3 BO3kranular._subbase ton 2.20[,888 1,967.25 | 79.25 4,153.60 4,327.95 174.35
Const. of soil-
6 BO3cement base mi. 15500.000.123 0.123 799.50]  799.50
Aggr. for soil-
7 _303cement base ton 0.55 59i 560.606 30.394 325.05 308.33 16.72
| 8 BO3Cemnent bbls 5,200 314 255.553 58.447 1,632.80] 1.328.88 303.92
9 303Cover aggregate ton 6.00 25 29.5 4.5 : 150.00 177.00, 27.00
10 BO3Bituminous binder gal. 0.19] 592 483 109 112.48 91.77 20.71
. Removal Exist.
L1 BOliconcrete pavement S.V. 1.00{ 805 805 £805.00 805,00
10" stand. port. ‘
13 BO2cement conc. pave. Is.v.l 12.00[ 860 895.12 1 35.12 10,320.00110,741 .44 421.4ﬁ
14 BOlShouider constr. stas 25.0019.624 19.624 490.60 490.60
21 BllReinforcing steel 1bs . 0.20{ 204 204 40.80 40.80
2 BllConcrete c.y.| 60.00{ 2.8 5.08 | 2.28 168.00 304.80| 136.80
30" vitrified
23 Bllclay pipe 1.£.] 15.00 10 None 10 150.00] None 150.00
24" reinforced conc.
P4 Bllirdwy culvert 1.f. 7.00 14 14 98.00 98.00
P5 B11R4" concr. apron onlyl 110.00 1 1 .110.00 110.00
otals .Carried
orward 9,678.33119,977.17] 790.1949J).35
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FINAL ESTIMATE OF ROAD OR BRIDGE WORK

.. PROJECT: F-861(6)
TYPE: Soil-Cement Base & Bitu- ROAD: 09 ~ Primary COUNTY: .Harrison
minous Surface -PAYABLE TO: Lee & Johnson, Inc. ESTIMATE NO.: 5-H(final)
DATE: . November 27, 1961 ADDRESS: Sioux City 1, Iowa SHEET NO.: 3 cof 3
‘ 0 +
, : Quantities Amoupt
é 5 Ttems & |Rates [con= Over- | Under- | Con- - [ Over— [Under-
@) 5 tract | Actual run run tract Actual run run
'otals Brought
orward 19.678.3309,977.174 790.19] 491 .35
26 BllClags 20 excavation |c.vy. 2.00 20 20 40.00 40.00 |
27 B303Primer bitumen gal. 0.19 703 460 243 | 133.57 87.40 46.17
EWO #4 - blanket
O3blotter sand ton 1.80 14 14 25.200 25,20
EWO #5 - Delete Tiem 50
31123 Add Ttem #18 1.£.] 15.00 50 750.001 750.00
EWO #6 incidental
30 2concraete c.y.] 60.00 13.17 13.17 790.20Q0 790.20
EWO #6 Pavement
301 removal (extra) S.V. 1.00 74.1 74.1 74.100 74.10
EWO #6 Extra 10"
302 c.Cc. Pavement s.y.l 12.00 74.1 74.1 889.20 889.20
WO #7 - blanket
B305Class "C" Gravel tton 2.90 10 10 ' 29.000 29.00
SUBR TOTALS {URBAN) 19,851.9022,662.27B,347.89 537.52
TOTALS U2 761.8947,134.0565578.200,206.04
Pd. previous estimatles Np. 1 tg No. 4-H sub
final vouchers inclusive 12,420 64
ue this No. 5-H fiqgl_gstimate vouchelr . 4,713.41

Net Overrun $ 4,372.16 -
To.al Amount Paid $47,134.05 - 110.22%

Original Contract Amount $42,761.89 - 100.00%

10.22%




APPENDIX B

Soil-Cement Design Curves
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APPENDIX B
Soil-Cement Design
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APPENDIX B

SOIL-CEMENT DURABILITY TESTS

Content - Volume %

County: Monona Project: F-861(6) " Date Rep'd.: 12/16/60
Tl -.Laboratory Number ~AADO-6825
2 Gravel, +10 0
3 Sand 1
4 ;. SilE 17
5 Clay 22
6 Colloids 14
-7 _Liguid Limit 33
8 -Plasticity Index 10
9 Shrinkage Limit -—
10 Shrinkage Ratio -—
11 Textural Class Silty Clay Loam
12 P.R.A. Class . A-4(8)
13 Carbon -—
14 Color, Moisture Dark Yellow Brown
15 .Cement Content Per-
cent. by Weight 4 7 10 13
16 Cement Content Per-
_cent by Volume 4.1 7.1 9.8 12.5
17 . Proctor Density W.C.F. —— 101# - 102#
18 ' Proctor Water % - 19.4 by 19.3
19 | compressive Strength :
_ P.S.I. —— —-day - - - C——
20 . Percent Solids — 59.8 60.0 . 60.2
Data From Specimens Used For Twelve Gyicles of Durability ‘ ’
21 Soil Loss — W& % ‘ -- { 15.5 8.5 5.6
22 Soil Loss - F&T % 42.5 | 20.0 10.3 6.3
23 Maximum Volume
Change - W&D % - —— +2.1 +0.4
24 Maximum Volume
Change - F&T % —— - +1.5 +0.7
25 Maximum Moisture
: Content - W&D % -— —= - ——
26 Maximum Moisture
' __Content - F&T % - - 24.9 23.0 22.6
27 Percent Water of
Saturation -— 24.9 24.6 24 .4
28 Recommended Cement '
, Content - Weight %
29 Recommended Cement

Samples made at 4% and 7% cement content spalled and had a loose
skin surface that precluded measurement or weighing of samples.




APPENDIX C

Soil Survey. Results
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-SOIL. SURVEY

APPENDIX C

Soil Cement Research

Crawford, Harrison, Monona County Projéct F-861(6)

Mechanical Analysisptterberg| Density ol sture| AA.5.HO.

DEPTH |Grav| sandisSiltiCclay|LPL (F.I.Lbs./Cu.ft.|Content| Subgrade
IDENTIFICATION LAYER pver| 2.0~ 0.074'0.005 | Proctor Proctor| Group
- BTATION FROM|{TO |2.0!10.074 0.005 0.0 - :
1036 + 00 € |0.0#.0[ 0 ' 2 - 72 26 23 | 10 106 17 A-4(8)
l 1044 + 00 € |o.04.0 O ! 2 74 24 23] 10 107 18 A-#(8)

1049 + 00 £ [0.0p1.0 O 1 72 27 211 1 107 17 A-6(11)

e 1091 + 00 ¢ |0.01.0l 2 | 4 ! 68 | 26 | 21115 108 18 A-6(10)

' 1099 + 00 € [0.04.0f O 1 74 | 25 | 21| 14 109 19 A=~6(10)
1116 + 00 € [0.0k.0f 1 3 67 29 221 13 107 18 A-6(9)

= 1317 + 25 ¢ [0.0k.0 1 3 66 | 30 23] 16 109 17 A-6(10)

i 1325 + 25 € [0.2@1.0f O 1| 72 27 21| 15 108 20 A-6(10)
1354 + 00 £ [0.34.0 O 1| 74| 25 | 21| 13 106 10 A-6(9)
1351 + 00 ¢ 0.24.00 1 | 1 69 29 22 | 13 109 16 A-6(9)
l 1169 + 00 € (0.24.0] O 2 74 | 24 | 22 12 109 16 A=6(9)

1177 + 00 ¢ {0.2@k.0]l O 1| 72 27 | 211 14 108 18 A-6(10)

m 1186 + 00 € [0.2h.0 1 1 70 | 28 | 21| 14 " 107 16 A-5(10)
B 1150 + 00 ¢ [0.21.620 16 | 44 | 20 | 20 i5 117 12 |A-6(8)
1195 + 00 & (1.0].6]10 19 | 47 24 2114 7 116 13 A-6(9)
1197 + 00 £ [0.34.0] 1 1, 67 | 31 | 23] 13 - 107 18 A-6(9)

' 1204 + 00 £ ,0.34.0] 1 4 | 67 | 28 | 21| 16 { - 107 17 A~6(10)
1232 + 00 ¢ 0.24.01 O 1 75 | 24 | 22| 11 106 18 A-6(8)
238 + 00 £ 0.24.0 1 2 74 | 23 22 | 10 107 17 A-4(8)
«“ﬁ? Y 00 ¢ 10.00.6 2] 4| 71| 23| 23|12 A-6(9)
1278 + 00 ¢ 11.44.0{18 .; 22| 40 20 | 21| 17 A-61(8)
1285 + 00 ¢ {0.04.0} O 2 75 | 23 211 17 107 18 A=6(9)

i 1291 + 00 ¢ [0.04.0] O 1] 74 | 25 | 217 14 107 18 ' A-6{10)
1268 + 00 ¢ [0.04.0] 1 2 72 26 | 23 13 107 17 " A-6(9)

W 1212 + 00 € J0.24.0f ©O 1| 68| 31| 201 18 105 .18 A-6(11)

l 1221 + 00 € [0.1@.ol O ‘1| 66 33 | 21§ 20 104 v 19 A-7-6(12)
1230 + 00 ¢ [0.14.0l O 1 76 23 22 1 10 107 | 18 A-4(8)

l 1236 + 00 ¢ [0.1@k.0f O 2 | 66 32 21| 20 102 19 A-7-6(22)

i252 + 00 £ [0.3k.0] 2 1] 67 | 30 20 | 18 106 19 A~6(11)

1251 + 00 £ (0.1k.0 2 5 50 | 34 | 21 19 104 17 A-6(12)

l 1302 + 00LT30Q0.001.0] O 1 72 ¢+ 27 24 | 12 I A=6(9)
1302 + OOLT300{1.05.0| O 1| 78| 21 | 2217 12 A~6(9)
1302 + 00LT300{5.09.0| O 1| 76 | 23 22| 12 A-6 (9)
l 1392 + 00LT300!{2.0 h3.0| O 1| 75| 24 | 22| 12 A-6(9)
1302 + 0O0LT300[13.0120| O 1 74 25 24 9 A-4(8)
1302 + OOLT300{17.0 p1.0| O 0 | 80 20 25| 6 A-4(8)
. 1302 + 00LT300 1.0 b5.0[ O 0 77 23 24 | 9 | A-4(8)




APPENDIX D

Equipment Alignment Diagram
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Appendix D
EQUIPMENT ALIGNMENT DIAGRAM
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Aprendix D
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Appendix D

EQUIPMENT

Central Plant:

- Minn.-Moline GVI Tractor with tandem-disk-plow

1

'l - D-7 Caterpillar bulldozer.

1l - D-8 Caterpillar bulldozer.

2 - End-loaders. i .

2 - 40 ft. Kolman Conveyors (2 5 ft. wide, electric motor driven).

1 - Barber-Green Mixer with 10 ft. pugmill (200 ton/hr. nominal
capacity) .

1 - Surge bin.

1 - Con-E-Co cement hopper with auger feed and forced air.

3 - Cement tankers (capacity approximately 100-110 Bbls. each).

1 - Diesel Powered generator.

1 - Water storage tank (capacity = 12,000 gal.).

2 - Water transport trucks (capacity - 1500 gal. each).

1 - Water transport truck (capacity - 3000 gal.).

Base Construction:

- Blaw—-Knox Spreader on D—7,caterpillar.trac£or.
- Jersey spreader on D-7 caterpillar tractor.

- Dual sheepsfoot on HD-10 Allis-Chalmers tractor.
- Lima vibrating compactors (6 vibrators) .

- Tampo rubber-tired rollers (self—propelled).
Caterpillar (No. 12) motor-graders.

- Ford tractor with spring-tooth drag.

- Ford tractor with spike-tooth drag

- Wire broom-drag.

.- Water distributor (capacity 1500 gal.).

— Asphalt distributor (capacity = 1050 gal.) .

HNHRFRFENDNDN R
I

Shoulder Construction:

1 - Dragline.

1 - Absco widener (self-propelled) .

Private trucks.
1l - Rubber-tired roller.

Seal Coat Construction:

1 - Flaherty self-propelled spreader.
1 - Asphalt distributor.
1l - Steel-wheeled .roller.

5 of 6
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Appendix D

EQUIPMENT . (CONTD.)

1l - Rotary broom.
Private trucks.

1 - Drag broom.

2 - Rubber-tired rollers

.Chemically—-Treated. Subbase Construction:

P & H single pass stabilizer.
-‘Water transport trucks.
End-loader.

- Steam-generator (oil-burning) .
Sheepsfoot roller.

Rubber-tired roller.

o N

Some pieces of equipment were used for more than one oper-
ation and therefore are listed more than once.
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APPENDIX E

_ Procedure for Determining Cement Content of Soil-Cement Mixture
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APPENDIX E

PROCEDURE FOR DETERMINING
CEMENT CONTENT OF
SOIL-CEMENT MIXTURE

Reagents

1. Anhydrous Sodium Carbonate

2. Hydrochloric Acid (1:1)

3. Concentrated Ammonium Hydroxide

4. Ammonium Nitrate, 1% Solution

5. Sodium Cyanide

6. Buffer (pH 10) - Dissolve 53.2 gms. of ammonium chloride in
450 ml. concentrated ammonium. hydroxide. . Dilute the solution

1:1 with distilled water.
7. Erio Chrome Black T indicator

‘8. Standard Versenate Solution (0.010M)

1. A sample of soil-cement mixture weighing at least 2 pounds
is reduced to a fineness of approximately 150- to 200-mesh

in a pulverizer. The sample is then thoroughly mixed,
quartered down to approximately 50 gm. and dried at 105C.
for at least 2 hours.

Procedure

1. Weigh, accurately, a 1 gm. sample of soil-cement mixture into
a platinum crucible, add 5-6 gms. anhydrous sodium:carbeonate.

mix and fuse until the fusion is quiet.
2., After cooling, place the crucible in a 400 ml. beaker and

dissolve the melt with 1:1 hydrochloric acid, until the con-
‘tents are compléetely removed. The crucible is then rinsed

off and removed.

3. Dilute the solution to 200 ml., bring to near boiling and
add concentrated ammonium hydroxide until the steam has a
very faint odor of ammonia. Digest on a hot plate for

several minutes and filter into a 500 ml. volumetric flask.

4, Wash the precipitate several times witn hot 1% ammonium

nitrate and transfer the filter paper and precipitate to the

same beaker in which the first precipitation was affected.
5. Dissolve the precipitate in hot 1:1 HCL, dilute to 100 ml.,

and reprecipitate the hydroxides as before, filtering into

 the same 500 ml. volumetric flask.
6. Dilute the combined filtrates to volume and transfer . a
50 ml. aliquot to a 300 ml. porcelain casserole.



-----l'-nl-l--r-

APPENDIX E

CONTENT OF SOIL-CEMENT MIXTURE (CONTD.)

7. Add 10 ml. of pH buffer, approximately 0.2 gm. sodium

cyanide,

5-6 drops of Erio Chrome Black T indicator, and

titrate with standard versene to the blue end point.
8. Run a blank determination on the soil using the same
sample preparation and procedure except that a 100 ml.
aliguot is titrated.
9. Run a blank determination on the cement using essentially
same procedure except that a 0.5 gm. sample is used,
the sample need not be fused and a 25 ml. aliquot is titrated.

the

Calculations

Let:
A =

B =
D =
Let:
a =
b =
d =
A a
B =Dbx
D=4dzx

% Calcium and magnesium, calculated as

~in the soil-cement mixture.

% Calcium and magnesium, calculated as
in the soil.

% Calcium and magnesium, calculated as
in the cement.

ml. of standard versene to titrate the
ml. of standard versene to titrate the
ml. of standard versene to titrate the

0.5
4

calcium carbonate

calcium carbonate

calcium carbonate

soil-cement mixture.
soil.
cement.

% Cement in the soil-cement mixture = A - B % 100

Pounds of cement per 100 pounds soil =

% Cement - x 100

JO00 - % Cemen
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APPENDIX F

Thermocouple Location At
Sta., 1005 + 0C
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Frost Penetration

21961 & 1962
Nov. Dec. Jan. Feb. Mar. Apr.
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0] -
o R 40k b
50 |+ Interpolated Frost Depth .
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NOTE: This chart indicates the depth to which a temperature of 30CF
or less is recorded at station 1005 + 00, Monona County. The
cstimated freezing temperatures for this soil is 30°F.
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APPENDIX G

FREEZE-THAW TESTS

Individual Tests

Cores 4 in. dia. x 4.6 in.

SECT. DESIGN CEMENT DRY F - T
NO. CEMENT ~ BY LAB. DENSITY LOSS
(PERCENT) TEST (PCF) (PERCENT)
(PERCENT)

3 13.0 13.8 93.5 11.8
91.5 6.3

88.3 11.2

96.S 5.2

98.4 3.5

AVERAGE 93.7 7.6
4 7.0 6.9 91.2 62.4
84.8 82.2

88.9 75.4

92.2 35.4

96.6 38.5

AVERAGE 90.7 58.8
5 9.0 9.0 94.8 18.1
95.4 20.5

96.9 19.4

100.7 11.0

98.6 10.0

93.9 24.0

AVERAGE 96.7 i7.2
6 13.0 10.3 87.9 8.5
94 .7 7.2

.91.4 9.7

92.6 8.3

98.5 10.2

AVERAGE . 93.0 8.8
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APPENDIX G (CONTD.)

FREEZE-THAW TESTS

Individual Tests
Cores 4 in. dia. x 4.6 in.

SECT. DESIGN CEMENT DRY F - T

NO. CEMENT BY LAB. DENSITY LOSS
(PERCENT) TEST (pcE) (PERCENT)

(PERCENT)

7 11.0 10.0 96.3 6.2

98.8 5.6

91.8 12.8

94.0 13.8

93.0 9.0

AVERAGE _ 94.8 9.5

8 7.0 7.4 98.2 25.2

95.8 19.5

99.9 23.2

97.7 16.3

85.6 46 .7

89.5 44.8

AVERAGE 94.4 29.3

9 11.0 9.2 26.8 24.8
96.4 13.5 -

89.9 29.9

89.7 59.8

; 94.9 27.2

AVERAGE 93.5 31.0

10 9.0 7.6 96.1 32.3

96.3 44 .6

94.8 30.2

92.3 41.8

93.1 40.1

L 96.4 28.8

 AVERAGE _ 94.8 36.3
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APPENDIX G (CONTD.)

FREEZE-THAW TESTS

Individual Tests

Cores 4 in. dia. x 4.6 in.

SECT. DESIGN CEMENT | DRY F - T
NO. CEMENT BY LAB. DENSITY LOSS
(PERCENT) TEST {PCF) (PERCENT)
{ PERCENT)

11 11.0 11.2 94.1 44 .0
91.6 31.9

94.5 46.7

92.8 12.8

92.8 5.3

AVERAGE 93.2 28.1
12 7.0 7.2 95.6 49.3
90.9 62.8

91.4 66 .6

86.8 94.1

92.3 34.5

90.9 42.0

AVERAGE 91.3 58.2
13 9.0 9.0 89.0 34.6
89.7 34.9

90.6 23.3

92.8 47.5

92.7 40.9

95.1 31.3

AVERAGE 91.6 35.4
14 13.0 13.4 95.4 7.7
98.1 4.2

93.8 6.0

90.9 4.9

94.1 4.3

AVERAGE 94.5 5.4
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